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Introduction
Suppose that p > , x + y dx dy < π sin(π/p) f p g q ,
where the constant factor 
In , by introducing an independent parameter λ ∈ (, ], Yang [] gave an extension of () for p = q = . Yang [] gave some extensions of () and () as follows: If λ  , λ  , λ ∈ R, λ  + λ  = λ, k λ (x, y) is a non-negative homogeneous function of degree -λ, with k(λ  ) = http://www.journalofinequalitiesandapplications.com/content/2014/1/322
g ∈ L q,ψ (R + ), f p,φ , g q,ψ > , then
where the constant factor k(λ  ) is the best possible. Moreover, if k λ (x, y) is finite and
where the constant factor k(λ  ) is still the best possible.
, inequality () reduces to (), while () reduces to (). Some other results including the multidimensional Hilbert-type integral inequalities are provided by [-].
About half-discrete Hilbert-type inequalities with the non-homogeneous kernels, Hardy et al. provided a few results in Theorem  of [] . But they did not prove that the constant factors are the best possible. However, Yang [] gave a result with the kernel  (+nx) λ ( < λ ≤ ) by introducing a variable and proved that the constant factor is the best possible. In  Yang [] gave a half-discrete Hardy-Hilbert inequality with the best possible constant factor. Zhong et al. [-] investigated several half-discrete Hilbert-type inequalities with particular kernels. Using the way of weight functions and the techniques of discrete and integral Hilbert-type inequalities with some additional conditions on the kernel, a half-discrete Hilbert-type inequality with a general homogeneous kernel of degree -λ ∈ R and a best constant factor k(λ  ) is obtained as follows:
(see Yang and Chen [] ). At the same time, a half-discrete Hilbert-type inequality with a general non-homogeneous kernel and the best constant factor is given by Yang [] . In this paper, by using the way of weight coefficients and technique of real analysis, a more accurate multidimensional discrete Mulholland-type inequality with the best possible constant factor is given, which is an extension of (). The equivalent form, the operator expression with the norm as well as a few particular cases are also considered. http://www.journalofinequalitiesandapplications.com/content/2014/1/322
Some lemmas
Proof We find
Then we have ().
If i  , j  ∈ N (N is the set of positive integers), α, β > , we set
, and
Then by the decreasing property and (), it follows that
In the following, by mathematical induction we prove that, for any s ∈ N,
For s = , by the Hermite-Hadamard inequality (cf.
[]), it follows that
and then () is valid. Assuming that () is valid for s - ∈ N, then for s, we set
. http://www.journalofinequalitiesandapplications.com/content/2014/1/322
There exist constants a, b ∈ R + , such that
.
By the assumption of mathematical induction for s -, we find
and then
By Lemma  and the Hermite-Hadamard inequality (cf.
[]), we obtain
Hence we prove that () is valid for s ∈ N. Therefore, we have ().
Lemma  If C is the set of complex numbers and
. . , n), and z = ∞ is a zero point of f (z) whose order is not less than , then for α ∈ R, we have
where  < Im ln z = arg z < π . In particular, if z k (k = , . . . , n) are all poles of order , setting
Proof By [, p.], we have (). We find  -e παi =  -cos πα -i sin πα = -i sin πα(cos πα + i sin πα) = -ie iπα sin πα.
Then by (), we obtain ().
Example  For s ∈ N, we set
In particular, for s = , we obtain
+ , we define two weight coefficients w λ (λ  , n) and W λ (λ  , m) as follows: 
Lemma  Let the assumptions as in Definition
where
and
, we have
Proof By Lemma , the Hermite-Hadamard inequality (cf.
[]), (), and (), it follows that
dt http://www.journalofinequalitiesandapplications.com/content/2014/1/322
Hence, we have (). In the same way, we have (). By the decreasing property and (), similarly to the proof of (), we find
Hence, we have () and ().
Main results and operator expressions
we have the following.
we have
where the constant factor
is the best possible (k s (λ  ) is indicated by ()).
Proof By the Hölder inequality (cf.
[]), we have
Then by () and (), we have ().
Then by () and ()-(), we obtain
If there exists a constant K ≤ K  by K , then we have
For ε →  + , we find
 is the best possible constant factor of (). 
Theorem  With the assumptions of Theorem
which is equivalent to ().
Proof We set b n as follows: 
